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Background: The purpose of this study was to evaluate the impact of type 2 diabetes mellitus 
on hospitalization costs in older patients with acute myocardial infarction (MI). 
Methods: Retrospective analysis of data from the case retrieval system of Qilu Hospital of 
Shandong University located in Jinan city of Shandong Province was done for patients with 
acute MI from January 1, 201 1 to December 31, 2012. 

Results: Stenting was an important factor affecting older patients' total hospitalization costs 
((3=0.685, P=0.000) and treatment costs during the follow-up period (duration of hospital stay 
only, (3=0.508, P=0.000). Stenting was also a protective factor in the prevention of acute heart 
failure (HF) in older patients with acute MI during the follow-up period (odds ratio 0.189, 
95% confidence interval 0.059-0.602, P=0.005). Implementation of percutaneous coronary 
intervention reduced the incidence of acute HF in older inpatients with acute MI (27.8% versus 
4.3%, P=0.001) and without diabetes (18.2% versus 3.8%, P=0.001). Moreover, among the 
elderly, the incremental cost-effectiveness ratio estimate for implementing percutaneous coronary 
intervention in diabetic patients was higher than in nondiabetic patients. 
Conclusion: Stenting was a protective factor for preventing acute HF in the elderly during 
the follow-up period. From the perspective of reducing the incidence of acute HF in inpatients, 
implementation of percutaneous coronary intervention after an acute MI is more cost-effective 
in older patients with diabetes mellitus than in those without it. 
Keywords: diabetes, aging, myocardial infarction, hospitalization costs, vascular 

Introduction 

The People's Republic of China has become a country with an aging population, 
which is growing rapidly and will peak by the middle of this century. 1,2 Changes in 
the age structure of the population will have a major impact on the overall health of 
this country and its health care system. 

In the People's Republic of China and throughout the rest of the world, the high 
prevalence of acute myocardial infarction (MI) places an enormous economic burden 
upon societies, and the largest component of medical expenditure is inpatient hospital 
care. 3-6 Despite a significant reduction in mortality rates associated with cardiovascular 
disease in the era of percutaneous coronary intervention (PCI), acute MI continues to 
be a leading cause of hospital admission and death in older adults, 7 - 8 because the risk 
of acute MI increases with age. 9 

Diabetes mellitus is a growing national epidemic 10-12 and is an independent 
predictor of mortality in patients with acute MI. 13-17 The incidence of diabe- 
tes in patients with acute MI is already showing a gradual upward trend. 18-20 
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The prevalence of diabetes increases with age. 21-23 Age 
is an important determinant of care in patients with acute 
MI, with older patients receiving treatment less often than 
their younger counterparts 24-26 and those aged 65 years 
and older having a higher mortality risk than younger 
patients after PCI for acute MI. 27 However, Nicolau et al 
estimated that hyperglycemia in patients with acute MI is 
a better predictor of mortality in younger patients than in 
the elderly population. 28 Previous studies have shown that 
primary PCI can reduce both early and late adverse events 
in diabetic patients with acute MI, 29 and diabetics hospital- 
ized for acute MI incur more costs than nondiabetics. 19 - 30 
However, no data are currently available for the role of 
diabetes in the outcome of PCI and hospitalization costs 
in older inpatients with acute MI. 



Older diabetics have a two-fold increased risk of dying 
from acute MI. However, few studies to date have exam- 
ined the relationship between hospitalization costs, clini- 
cal treatment, and prognosis. The aim of this study was to 
evaluate the impact of type 2 diabetes mellitus on hospitaliza- 
tion costs in older patients with acute MI. The aging popula- 
tion of the People's Republic of China is growing rapidly, and 
older populations have an increased need for primary care. 
Therefore, it is important to be able to estimate the impact of 
diabetes on hospitalization costs in older patients with acute 
MI, and increase public awareness of the issues involved in 
taking care of the elderly. Our study data may be helpful for 
clinicians when devising appropriate treatment strategies and 
may also assist policy-makers in making informed decisions 
about future health policy and budgets. 



Table 1 Summary of patients' demographic and clinical characteristics 




Y + nondiabetic 


O + nondiabetic 


Y + diabetic 


O + diabetic 


P-value 




(n=256) 


(n=227) 


(n=l 13) 


(n=l37) 




Male, n (%) 


228 (89.1) 


132 (58.1)* 


87 (76.1)** 


71 (5I.8)* A 


0.000 


Age (years) 


S3.03±8.73 


74.84±6.47* 


55.77+7.03** 


74.77+5.66* A 


0.000 


Height (cm) 


1 70.23±6.72 


166.51 ±7.35* 


I69.34±6.96* 


I65.I5+7.22* A 


0.000 


Weight (kg) 


74.3I±I2.I8 


67.30±I2.I8* 


76.46±l l.02 # 


67.3111 l.20* A 


0.000 


BMI (kg/m 2 ) 


25.56±3.45 


24.20±3.72* 


26.6012.89** 


24.53+3.65* A 


0.000 


SBP (mmHg) 


I23.78± 18.94 


I3I.69±22.78* 


1 30.54±25.02* 


1 38.2912 l.85** A 


0.000 


DBP (mmHg) 


75.09± 13.42 


75.20± 12.98 


77.54± 15.63 


75.9911 1.95 


0.390 


HR (per minute) 


74.04± 13.51 


78.24±I8.I0* 


79.72± 14.61* 


81.44117.75* 


0.000 


Cholesterol (mmol/L) 


4.46+1. 15 


22.951272.05 


4.65+1.13 


4.6511.15 


0.520 


TG (mmol/L) 


1 .72.+ 1 .39 


l.30±0.77* 


1 .82±0.74* 


1 .45i0.79* A 


0.000 


HDL (mmol/L) 


1 .08±0.25 


I.I9±0.25* 


1. 01 ±0.21** 


I.I210.26* A 


0.000 


LDL (mmol/L) 


3.00±3.85 


2.84±0.8I 


2.99±0.92 


2.9010.90 


0.888 


WBC (lO'/L) 


8.56±2.99 


34.841403.08 


9.36110.25 


8.0013.09 


0.553 


RBC (lO'VL) 


4.34±0.52 


4.04±0.63* 


4.2810.63* 


3.8810.6 1** 4 


0.000 


Hb (I0 2 g/L) 


1 39.45+1 5. 1 9 


1 27.9 1± 19.36* 


135.16120.87** 


124.07122.38 


0.000 


PLT (I0'7L) 


207.96±56.72 


204.28±88.87 


209.17166.20 


199.53184.42 


0.694 


FIB (g/L) 


3.69±l.20 


3.62±0.99 


4.0111.52** 


3.7811.06 


0.037 


UA (umol/L) 


316.1 2±89.45 


304.23± 109.81 


31 1.92185.49 


319.9011 18.01 


0.477 


Stenting, n (%) 


21 1 (82.4) 


106 (46.7)* 


74 (65.5)** 


47 (34.3)** A 


0.000 


Insulin, n (%) 


0 


0 


39 (34.5) 


57 (41.6) 




Sulfonylureas, n (%) 


0 


0 


34 (30.1) 


27 (19.7) 




Glinide, n (%) 


0 


0 


8(7.1) 


1 1 (8.0) 




Biguanides, n (%) 


0 


0 


56 (50.4) 


42 (30.7) A 




Glitazones, n (%) 


0 


0 


3 (2.7) 


3 (2.2) 




Acarbose, n (%) 


0 


0 


29 (25.7) 


39 (28.5) 




Nitrate esters, n (%) 


205 (80.1) 


198 (87.2)* 


102 (90.3)* 


1 30 (94.9)** 


0.000 


Diuretics, n (%) 


30 (1 1.7) 


79 (34.8)* 


31 (27.4)* 


58 (42.3)* A 


0.000 


CCB, n (%) 


49 (19.1) 


59 (26.0) 


34 (30.1)* 


50 (36.5)** 


0.002 


p-blockers, n (%) 


183 (71.5) 


157 (69.2) 


78 (69.0) 


80 (58.4)** 


0.060 


ACEI, n (%) 


91 (35.5) 


81 (35.7) 


39 (34.5) 


39 (28.5) 


0.487 


ARB, n (%) 


74 (28.9) 


71 (31.3) 


34 (30.1) 


44 (32.1) 


0.908 


Acetylsalicylic acid, n (%) 


255 (99.6) 


219 (96.5)* 


109 (96.5)* 


1 35 (98.5) 


0.058 



Notes: Group Y, aged <65 years; group O, aged >65 years; *P<0.05 versus Y + nondiabetic; # P<0.05 versus O + nondiabetic; A P<0.05 versus Y + diabetic. 
Abbreviations: BMI, body mass index; SBP, systolic blood pressure; DBP, diastolic blood pressure; HR, heart rate; TG, triglycerides; HDL, high-density lipoprotein 
cholesterol; LDL, low-density lipoprotein cholesterol; WBC, white cell count; RBC, red cell count; Hb, hemoglobin; PLT, platelets; FIB, fibrinogen; UA, uric acid; CCB, calcium 
channel blockers; ACEI, angiotensin-converting enzyme inhibitors; ARB, angiotensin receptor blockers. 
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Table 2 Comparison of hospitalization costs and hospital stay 



between diabetic and 


nondiabetic patients 






Nondiabetes 


Diabetes 


P-value 




(n=483) 


(n=250) 




Total costs ($) 


8,814 


7,171 


0.006 




(4,703-1 1,835)* 


(3,328-1 1,084) 




Treatment costs ($) 


1,171 


975 


0.000 




(791-5,979) 


(400-1,844) 




Hospital stay (days) 


1 1 (8-14) 


12 (9-15) 


0.017 



Notes: Costs are in US dollars. ^Median {interquartile range). 

Materials and methods 

Study design and data source 

Data from the case retrieval system at Qilu Hospital of 
Shandong University were used. This was a retrospective 
study of all consecutive patients admitted to Qilu Hospital 
of Shandong University with a diagnosis of acute MI from 
January 1,2011 to December 31, 2012. 

Study population 

The diagnostic criteria for acute MI included chest pain lasting 
20 minutes or more that was not relieved by nitrates, electrocar- 
diographic changes suggestive of evolving MI, and a subsequent 
increase in cardiac enzyme levels to more than twice the upper 
limit of normal. Patients with acute MI and aged 26-97 years 
were identified from the case retrieval system data. The follow- 
ing inclusion criteria were used: acute MI explicitly included in 
the discharge diagnosis; a discharge diagnosis of acute coronary 
syndrome (including acute MI and unstable angina) and cardiac 
troponin I >0.06 ng/mL; and emergency PCI. Patients with type 
2 diabetes mellitus were identified by diagnosis at discharge. 
The study subjects were divided into two age groups, ie, <65 
years and ^65 years. A total of 1 13 younger diabetic patients, 
256 younger nondiabetic patients, 137 older diabetic patients, 
and 227 older nondiabetic patients were included. Patients who 
electively interrupted treatment in hospital were excluded. 



Definition of variables 

Forty-seven variables in the case retrieval system data were 
defined for this study. Patient demographic characteristics, 
laboratory test results, coronary angiography results, whether 
or not a stent was implanted, drug use during hospitaliza- 
tion, cardiovascular events during the follow-up period 
(duration of hospital stay only) including acute heart failure 
(HF) were defined according to records which showed that 
patients suffered from acute HF, atrial arrhythmia, ventricular 
arrhythmia, secondary revascularization, rescue, and death. 
Hospitalization costs over the follow-up period, including total 
hospitalization costs, treatment costs (including custody fee, 
rescue fee, interventional treatment costs), total drug costs, 
laboratory testing fees, inspection fees, consultation fees, bed 
fees, and nursing fees were defined. Categorical variables were 
assigned 1 or 0 according to whether present or absent. 

Statistical analysis 

Statistical Package for the Social Sciences version 
17.0 software (IBM Corporation, Armonk, NY, USA) 
was used for the data analysis. Continuous variables were 
expressed as the mean + standard deviation and categorical 
variables were expressed as frequencies. One-way analysis 
of variance was used to compare the means of four samples. 
The relationship between qualitative variables was evaluated 
using the % 2 test or Fisher's exact test. The results were con- 
sidered to be statistically significant at a P-value of <0.05. 
A univariate general linear model was used to estimate the 
interaction between diabetes, stenting, and hospitalization 
costs. To identify factors possibly predictive of hospitaliza- 
tion costs, we constructed multiple linear regression models 
in which hospitalization costs were considered to be depen- 
dent variables and the others as independent variables. The 
stepwise variable selection method was used for all analysis. 
The results are presented with regression coefficients and 



Table 3 Comparison of hospitalization costs and hospital stay among different 


groups 








Y + nondiabetic 


O + nondiabetic 


Y + diabetic 


O + diabetic 


P-value 




(n=256) 


(n=227) 


(n=M3) 


(n=!37) 




Total costs ($) 


9,741 ±4,568 


7,879±5,4I7* 


8,761 ±4,946 


6,9I6±5,038* A 


0.000 


Treatment costs ($) 


4,339±4,746 


2,783±4,239* 


3,452±4,449 


l,899±3,264* A 


0.000 


Total drug costs ($) 


2,093± 1,273 


2,467± 1,687* 


2,259±l,332 


2,559± 1,503* 


0.007 


Laboratory testing fees ($) 


259±l 18 


334±2I3* 


3 14+1 66* 


385±220** A 


0.000 


Inspection fees ($) 


62±75 


78±80 


65±64 


9I + I53*- 4 


0.023 


Consultation fees ($) 


6.5±4.3 


9.0±6.8* 


8.5±7.2* 


I0.2±7.5* A 


0.000 


Bed fees ($) 


92± 1 03 


I59±208* 


1 I5±I4I # 


I73 ± 203« 


0.000 


Nursing fees ($) 


I6.5±20.2 


3 1 .5±76.7* 


I8.8±36.2* 


24.7±39.7 


0.007 


Hospital stay (days) 


I0.7±5.9 


I2.7±6.3* 


1 l.4±5.5 


I3.5±6.7*' A 


0.000 


Notes: Costs are in US dollars. 


Group Y, aged <65 years; group O, aged ^65 years; P<0.05 versus 


Y + nondiabetic; *P<0.05 


versus O + nondiabetic; 


A P<0.05 versus Y + 



diabetic. 
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Table 4 Multivariate linear regression model of factors affecting 
total costs and treatment costs for older patients with acute 
myocardial infarction 

R R 2 P-value 



Total costs 



Stent (Y/N) 


0.685 


0.514 


0.000 


White cell count (lO'/L) 


0.IS2 


0.530 


0.000 


Secondary revascularization 


0.130 


0.550 


0.003 


(Y/N) 








Atrial arrhythmia (Y/N) 


0.1 16 


0.566 


0.006 


Weight (kg) 


0.109 


0.583 


0.01 1 


Treatment costs 








Stent (Y/N) 


0.508 


0.289 


0.000 


Fibrinogen (g/L) 


0.176 


0.312 


0.000 


Twice vascular 


0.145 


0.330 


0.002 



reconstruction (Y/N) 



P-values. In linear regression, the regression coefficient 
represents the increase in the response variable produced by 
a one-unit increase in the predictor variable associated with 
that coefficient. The value of the coefficient of determination, 
R 2 , is also reported for each of the fitted models. A binary 
logistic regression model was used to identify factors affect- 
ing the incidence of acute HF. 

Cost-effectiveness analysis 

A cost-effectiveness analysis was included in this study 
as an effectiveness measure to compare the value of dif- 
ferent interventions across acute MI patients in terms of 
avoiding cardiovascular events. Cost-effectiveness ratio 
(CER), which is a measure of the incidence of cardiovas- 
cular events per average costs in this study, was calculated 
for the four groups. Incremental cost-effectiveness ratio 
(ICER), which is expressed as difference in incidence of 
cardiovascular events between diabetics and nondiabet- 
ics, was calculated to compare diabetics and nondiabetics 
implemented PCI with regard to both costs and effects. 
They are defined as: 

P 

CER = - 
C 



Dovepress 



AC Cj-C,, 

where P is the inpatient incidence of cardiovascular events, 
C is average hospitalization cost, AP is the difference in 
inpatient incidence of cardiovascular events between different 
interventions, AC is the difference in costs between each 
intervention, P and P 0 are the inpatient incidence of cardio- 
vascular events, and C l and C 0 are average hospitalization 
costs. 

Results 

In total, 733 hospitalizations due to acute MI were identified, 
comprising 250 patients with diabetes and 483 without diabetes. 
We retrospectively evaluated 137 older patients with diabetes 
(mean age 74.77+5.66 years, 71 men), 113 younger patients 
with diabetes (mean age 55.77+7.03 years, 87 men), 227 older 
patients without diabetes (mean age 74.84+6.47 years, 132 
men), and 256 younger patients without diabetes (mean age 
53.03+8.73 years, 228 men). In younger patients with acute 
MI, those with diabetes were older than those without diabetes 
(7 3 <0.05), and nondiabetic patients were predominantly male 
(89.1% versus 76.1% for those with diabetes; P<0.05). For 
older patients, there was no significant difference in gender 
composition between diabetic and nondiabetic patients 
(P>0.05). For the four groups, there was no difference in 
diastolic blood pressure, cholesterol, low-density lipoprotein 
cholesterol, white cell count, platelet count, or uric acid, or 
in the use of (3-blockers, angiotensin-converting enzyme 
inhibitors, angiotensin receptor blockers, or acetylsalicylic 
acid (P>0.05). Height, weight, body mass index, systolic 
blood pressure, heart rate, triglycerides, high-density lipo- 
protein cholesterol, red cell count, hemoglobin, fibrinogen, 
incidence of PCI, and there was difference in use of nitrate 
esters, diuretics, and calcium channel blockers among the 
four groups (P<0.05, Table 1). Total hospitalization costs 
and treatment costs were lower for diabetic patients than for 
nondiabetic patients (P<0.05), but mean duration of hospital 
stay was longer for diabetics than for nondiabetics (7 3 <0.05, 



Table 5 Interaction between diabetes and stent and its effect on hospitalization costs and hospital stay in older patients with myocardial 
infarction 





Diabetes 
(n=90) 


No diabetes 
(n=l2l) 


Diabetes + stent 
(n=47) 


No diabetes + stent 
(n=l06) 


P, 


P 2 




Total costs (¥) 


37,I69±22,233 


40,090±25,577 


8I,447±26,042 


81,494129,060 


0.958 


0.000 


0.907 


Treatment costs (¥) 


5,6I2±7,I97 


6,223±4,923 


30,0I7±30,273 


37,657±35,426 


0.224 


0.000 


0.028 


Total drug costs (¥) 


8,647±7,354 


9,1 I4±5,795 


32,4I6±30,300 


39,602±35,I67 


0.596 


0.771 


0.750 


Laboratory testing fees (¥) 


2,855± 1,682 


2,89I±I,5I8 


2,399±I,3I6 


l,945± 1,537 


0.032 


0.093 


0.308 


Hospital stay (days) 


I4.02±5.88 


1 3.72±6.75 


12.51 ±5.88 


1 l.57±5.44 


0.382 


0.01 1 


0.653 



Notes: P., diabetes versus no diabetes; P ; , stent versus no stent; P Q , interaction between diabetes and stent. 
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Table 6 Comparison of clinical com 


iplications and event-free survival 










Y + nondiabetic 


O + nondiabetic 


Y + diabetic 


O + diabetic 


P-value 




(n=256) 


(n=227) 


(n= 1 1 3) 






A _. |_|C /°/\ 

Acute Mr, n \/o) 


7 (2.7) 


26 ( 1 1 .5)* 


8 (7.1) 


27 ( 1 9.7)*' M 


U.UUU 


p\ „_ J.U „ /o/\ 

Death, n (/o) 


6 (2.3) 


13(5.7) 


2 (1.8) 


6 (4.4) 


0. 1 50 


AA, n y/o) 


1 (0.4) 


IS (6.6)* 


3 (2.7) 


9 (6.6f 


n c\c\ i 
U.UU 1 


Vn, n \/oJ 


12(4.7) 


21 (9.3) 


L (>•<*) 


14(1 U.z) 


n n i i 

U.U 1 1 


Twice vascular reconstruction, n (%) 


20 (7.8) 


10 (4.4) 


12(1 0.6)* 


3 (2.2)*^ 


0.018 


Rescue, n (%) 


7 (2.7) 


14(6.2) 


4 (3.5) 


5 (3.6) 


0.278 


Event-free survival, n (%) 


236 (92.2) 


201 (88.5) 


101 (89.4) 


1 10(80.3)** 


0.006 


Notes: Group Y, aged <65 years; group O, ag 


;ed >65 years. *P<0.05 versus Y + 


no diabetes; *P<0.05 


versus O + no diabetes; 


A P<0.05 versus Y + diabetes. 




Abbreviations: AA, atrial arrhythmia; HF, heart failure; VA, ventricular arrhythmia. 









Table 2). Total costs, treatment costs, laboratory testing fees, 
consultation fees, and bed fees were lower in older nondiabetic 
patients than in younger nondiabetic patients (P<0.05), and 
the mean hospital stay was shorter for older nondiabetics than 
for younger nondiabetics (P<0.05). Older diabetic patients 
incurred lower total costs, treatment costs, laboratory testing 
fees, consultation fees, and bed fees than younger diabetic 
patients (P<0.05), and the mean hospital stay was shorter for 
older diabetics than for younger diabetics (P<0.05). There 
was no difference in total costs, treatment costs, total drug 
costs, inspection fees, bed fees, nursing fees, or hospital stay 
between older diabetics and older nondiabetics (P>0.05). 
There was also no difference in total costs, treatment costs, 
total drug costs, inspection fees, bed fees, nursing fees, or 
hospital stay between younger diabetics and younger nondia- 
betics (P>0.05). In older patients, laboratory testing fees were 
higher for diabetics than for nondiabetics (P<0.05). In addi- 
tion, older patients with diabetes incurred lower total costs, 
treatment costs, total drug costs, inspection fees, consultation 
fees, and bed fees than younger patients without diabetes 
(P<0.05), and mean hospital stay was shorter for older diabet- 
ics than for younger diabetics (P<0.05, Table 3). 

Multivariate linear regression showed that stenting 
(P=0.685, P=0.000), white cell count ((3=0-152, P=0.000), 
secondary revascularization ((3=0.130, P=0.003), atrial 



arrhythmia ((3=0. 1 16, P=0.006), and body weight ((3=0.109, 
P=0.01 1) were factors affecting total costs in older patients 
with acute MI. Stenting ((3=0.508, P=0.000), fibrinogen 
((3=0.176, P=0.000), and secondary revascularization 
((3=0.145, .P=0.002) were factors affecting treatment costs 
in older patients. Stenting was the most important factor 
affecting total hospitalization costs and treatment costs. 
The presence of a stent increased total hospitalization costs 
by 0.685 units and treatment costs by 0.508 units (Table 4). 
In the univariate general linear model, diabetes did not have 
an impact on hospitalization costs or duration of hospital 
stay in older patients with acute MI, whereas stenting was an 
important factor affecting hospitalization costs and hospital 
stay. In addition, diabetes and stent are not interaction terms 
in affecting the hospitalization costs and hospital stay of older 
patients with acute MI (Table 5). 

The incidence of acute HF was higher in older inpatients 
than in younger inpatients from the diabetic group (19.7% 
versus 7.1%, P<0.05) and nondiabetic group (11 .5% versus 
2.7%, P<0.05). The incidence of acute HF was higher in 
older diabetic inpatients than in their nondiabetic counter- 
parts (19.7% versus 1 1.5%, P<0.05), as was event- free sur- 
vival (80.3% versus 88.5%, P<0.05). In addition, event-free 
survival of younger inpatients without diabetes was higher 
than in older inpatients with diabetes (92.2% versus 80.3%, 



Table 7 Influence of stenting on the incidence of hospital events and event-free survival 





Y + nondiabetic 




O + nondiabetic 


P 2 


Y + diabetic 


P 3 


O + diabetic 






(n=256) 






(n=227) 






(n=M3) 






(n=!37) 








No stent 


Stent 




No stent 


Stent 




No stent 


Stent 




No stent 


Stent 






(n=45) 


(n=2ll) 




(n=l2l) 


(n=l06) 




(n=39) 


(n=74) 




(n=90) 


(n=47) 




AHF, n (%) 


2 (4.4) 


5 (2.4) 


0.356 


22 (18.2) 


4 (3.8) 


0.001 


5 (12.8) 


3(4.1) 


0.122 


25 (27.8) 


2 (4.3) 


0.001 


Death, n (%) 


3 (6.7) 


3(1.4) 


0.069 


II (9.1) 


2(1.9) 


0.022 


1 (2.6) 


1 (1.4) 


1.000 


6 


0 


0.094 


AA, n (%) 


0 


1 


1.000 


8 (6.6) 


7 (6.6) 


1.000 


1 (2.6) 


2 (2.7) 


1.000 


6 (6.7) 


3 (6.4) 


1.000 


VA, n (%) 


2 (4.4) 


10 (4.7) 


1.000 


13 (10.7) 


8 (7.5) 


0.494 


0 


2 


0.544 


10 (1 I.I) 


4 (8.5) 


0.771 


Event-free 


42 (93.3) 


191 (90.5) 


0.775 


99 (81.8) 


96 (90.6) 


0.084 


34 (87.2) 


62 (83.8) 


0.784 


65 (72.2) 


43 (91.5) 


0.008 


survival, n (%) 



























Notes: Group Y, aged <65 years; group O, aged >65 years. P |( stent versus no stent in younger nondiabetics; P., stent versus no stent in older nondiabetics; P 3 , stent versus 

no stent in younger diabetics; P 4 , stent versus no stent in older diabetics. 

Abbreviations: AHF, acute heart failure; AA, atrial arrhythmia; VA, ventricular arrhythmia. 
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Table 8 Binary logistic regression model of factors affecting acute 
heart failure in older patients with acute myocardial infarction 





P 


P-value 


OR 


95% CI 


HR (per minute) 


0.044 


0.000 


1.045 


1.020-1.072 


UA (umol/L) 


0.006 


0.003 


1.006 


1.002-1.009 


Stent (Y/N) 


-1.667 


0.005 


0.189 


0.059-0.602 


Weight (kg) 


-0.044 


0.038 


0.957 


0.918-0.998 



Abbreviations: HR, heart rate; CI, confidence interval; OR, odds ratio; UA, uric 
acid. 



P<0.05). For nondiabetic inpatients, the incidence of atrial 
arrhythmia was higher in the older group than in the younger 
group (P<0.05). For diabetic inpatients, the incidence of 
ventricular arrhythmia was higher in the older group than in 
the younger group (P<0.05), but the incidence of secondary 
revascularization was lower (P<0.05, Table 6). 

In the older age group, PCI decreased the incidence of 
acute HF in both diabetics (27.8% versus 4.3%, P=0.001) and 
nondiabetics (18.2% versus 3.8%, P=0.001), and decreased 
mortality in older inpatients without diabetes (9.1% versus 
1.9%, _P=0.022). PCI also increased the event-free survival 
rate in older inpatients with diabetes (72.2% versus 91.5%, 
P=0.008, Table 7). 

Binary logistic regression showed stenting (odds ratio 0. 1 89, 
95% confidence interval [CI] 0.059-0.602, i^0.005) and body 
weight (odds ratio 0.957, 95% CI 0.918-0.998, J°=0.038) to 
protect against acute HF in older patients with acute MI. Heart 
rate (odds ratio 1 .045, 95% CI 1 .020-1 .072, P=0.000) and uric 
acid (odds ratio 1 .006, 95% CI 1 .002-1 .009, P=0.003) were risk 
factors for acute HF in older patients with acute MI (Table 8). 

Analysis of cost-effectiveness 

When the CER was calculated based on average total costs for 
older patients with acute MI, the inhospital incidence of acute 



HF after implementing PCI was lower in diabetics (0.53% 
versus 7.5 1%) and nondiabetics (0.47% versus 4.55%) than 
when PCI was not performed. When the CER was calculated 
based on average treatment costs, the inhospital incidence of 
acute HF after implementing PCI was also lower in diabet- 
ics (1.43% versus 4.96%) and nondiabetics (1.00% versus 
2.94%) than when PCI was not performed (Figure 1). 

For older patients with acute MI, the ICER estimate 
for implementing PCI was higher in diabetics than in non- 
diabetics when ICER was calculated based on average total 
costs (-5.30% versus -3.50%) and average treatment costs 
(-9.60% versus -4.50%) from the perspective of reduction 
in inpatient incidence of acute HF after implementing PCI 
(Figure 2). 

Discussion 

The main findings of our study are that older patients incurred 
lower total costs and treatment costs than their younger 
counterparts and that diabetes does not have an impact on 
hospitalization costs for patients with acute MI. Stenting is 
an important factor affecting hospitalization costs in older 
patients. Implementation of PCI can reduce the incidence 
of acute HF in older inpatients with acute MI, but not in 
younger ones. 

In this study, older patients incurred lower total costs 
and treatment costs than younger patients, and the hospital 
stay was shorter for older patients than for younger patients, 
independent of diabetes status. For older patients, stent- 
ing was a more important factor affecting hospitalization 
costs than diabetes. Moreover, there was no relationship 
between diabetes and stenting with regard to hospitaliza- 
tion costs or duration of hospital stay in older patients 
with acute MI. 



? 6 
a. 4 

LU 

O 2 A 



0 



■J 



CER was calculated based on the 
average total costs 



LU 2 



■ I. 



CER was calculated based on the 
average treatment costs 



Figure I Cost-effectiveness ratio was calculated from the perspective of reduction in the in hospital incidence of acute heart failure in older patients with acute myocardial 
infarction after implementing percutaneous coronary intervention. 

Notes: DM- nondiabetic; DM+, diabetic. (A) CER was calculated based on the average total costs; (B) CER was calculated based on the average treatment costs. 
Abbreviations: DM, diabetes mellitus; CER, cost-effectiveness ratio. 
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Figure 2 Incremental cost-effectiveness ratio (ICER) was calculated from the perspective of reduction in the inhospital incidence of acute heart failure in older patients with 
acute myocardial infarction after implementing percutaneous coronary intervention. 

Notes: DM- nondiabetic; DM+, diabetic. (A) ICER was calculated based on the average total costs; (B) ICER was calculated based on the average treatment costs. 
Abbreviation: DM, diabetes mellitus. 



The incidence of acute HF decreased with increasing total 
costs and treatment costs in inpatients with acute MI. The 
incidence of acute HF was higher in older inpatients than in 
younger inpatients, but their hospitalization costs were lower. 
While diabetes was associated with an increased incidence 
of acute HF in older inpatients, it did not have an impact on 
hospitalization costs. It has been reported previously that age 
is a major independent predictor of HF after acute MI 31 and 
that diabetes mellitus is associated with the development of 
diastolic heart failure, 32 and our results are in accordance 
with these reports. In addition, inpatient event-free sur- 
vival increased as total costs and treatment costs increased. 
Although older patients incurred lower hospitalization costs 
than younger patients, there was no difference between older 
and younger inpatients with regard to event-free survival. The 
presence of diabetes decreased event-free survival in older 
inpatients, but had no impact on hospitalization costs. 

PCI is one of the most powerful predictors of improved 
outcome in patients with acute coronary syndrome. 33 - 34 The 
results of our study suggest that, in elderly inpatients, PCI can 
reduce the risk of acute HF, decrease mortality in those with- 
out diabetes, and increase the event-free survival rate in those 
with diabetes. Our cost-effectiveness analysis shows that the 
ICER estimate for implementing PCI is higher in diabetics 
than in nondiabetics from the perspective of decreasing the 
incidence of acute HF in inpatients, but only for the elderly, 
ie, implementation of PCI after acute MI in older diabetics 
is more cost-effective than in nondiabetics. 

In conclusion, implementation of PCI in older inpatients 
can reduce their risk of acute HF and increase their likelihood 
of event-free survival. Although PCI clearly increases the 
hospitalization costs, it is relatively more cost-effective in 
older patients with acute MI. Moreover, older patients with 
acute MI and diabetes mellitus benefit more from PCI than 
those with acute MI and without diabetes mellitus. 



Our study has several limitations. First, it was retrospec- 
tive in nature and we could not determine the long-term 
impact of type 2 diabetes in older patients with acute MI. 
Second, it did not include patients who had undergone 
coronary artery bypass grafting, so we could not compare 
its benefits relative to those of PCI. Third, it was a single- 
center study, and the possibility of bias arising from this 
cannot be excluded. 
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